[ Ordering number : ENA0653 |

SANYO Semiconductors
SA/MYO DATA SHEET

CMOS IC

| C87F 7032 A —— FROM32K byte, RAM 1024 byte on-chip

8-bit 1-chip Microcontroller

Overview
The LC87F7032A is an8-bit single chip microcontroller with the fdlowing on-chip functional blocks:
e CPU:operdle at a nmimum bus cycle time 0250ns
¢ 32K bytes Fash FOM
¢ On-chip PAM: 1024 bytes
¢ LCD controller/driver
e 16kt timer x 2ch + 8hit timerx 1ch or more
¢ Syndironous seridl O port (withaubmatic block transnit/receive fundion)
¢ Asynchronous/sychronaus seial I/0 pat
¢ Systemclock divider
¢ 20-source 10-vecoredinterrupt system
e 8-bit AD converterx 9-channel
¢ On chip debugge

All of the above factions are fabricatedon a sinde chip.

Features

EFlash ROM
¢ Block-erasable il28yte units
® 32768 x 8 hts (LC87F702A)

EmRAM
o 1024 x 9-bits (LC87F70RA)

* This product is licensed from Silicon Storage Technology, Inc. (USA), and manufactured and sold by
SANYO Semiconductor Co., Ltd.

M Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application”, intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

M Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co., Ltd.

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

Ver.1.00 2070/HKIM 2006120450007 NoA06531/21
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LC87F7032A

EMinimum Bus Cycle Time
® 250ns(4MHz)
Note: Bus cycle tine indicates thepgedal to read M.

EMinimum Instruction Cycle Time (tCY C)
e 750ns(4MHz)

EPats
e Input/output ports
Data direcion programmable for eat bit individualy 12 (P1n, P70 to P73)

Data drection programmeable in nibble units 8 (POn)
(When N-chamel open drain outputis sekecied,dat can beinput in bit units.)
Other function 3 (DBGPO, DBGPL, DBGP2)
e PWM inpu/outputportl (PWM)
¢ LCD portts
Segnentouiput 24 (S00to S23)
Common ouput 4 (COMO to COM3)
Bias terninals fa LCD driver 5(V1to V3, CUPL, CUP2)
Other functions
Input/outputports 8 (PM)
e Oscillata pins 4 (CF1,CF2 XT1, XT2)
* Resetpin 1(RES
o Power supply 4(Vg<€lto2Vpplio 2)
1(vDC)

ELCD Cortroller
e Sevendisplay modes & available
e Duty 1/3duty, 1/4duty
e Bias 12bias 1/3bias
e Sggmentoutput can be switchedto generalpurpose hpu/outputports.

ETimers
o Timer 0: 16-bit timer/counter with cgture register
ModeO0: 2 channel8-bit timer with programmable 8bit prescaler ard 8 bit captire register
Mode 1: 8 hit timer with 8 bit programmable prescadrand8 hit capgure regster+ 8 bit counter with
8-bit captrre register
Mode2: 16 bit timer with 8 bit progranmalle prescadr and 16 bit cgpture register
Mode3: 16 bit counter with 16 bit capure register
o Timerl: PWM/16 bit timer/counter with togyle output function
ModeO: 2 channel8 bit timer/counter (with togde output)
Model: 2 channel 8 bit PWM
Mode2: 16 bit timer/countr (with toggle autput) toggle autput from lower 8 bisisalso posible.
Mode3: 16 bit timer (with toggle output) lower order 8 bits canbeuseal as PWM.
o Timer4: 8-bit timer with 6-bit prescaler
o Timer5: 8-bit timer with 6-bit prescaler
o Timer6: 8-bit timer with 6-bit prescaler (wth toggle output)
o Timer7: 8-bit timer with 6-bit prescaler (wth toggle output)
e Base Tiner
1) Theclock signal can besekcied fom anyof the following:
Sub-clock (32.768kHz crystal acillator), systen clock, andprescaleoutput from timer O
2) Interrupts of five different time intervals ae possble.

No.A06532/21
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LC87F7032A

mSIO

* SI00:8-bit synchronousserial interface
1) LSB first/MSB first is selectéle
2) Internal 8 bit baud-rate generator (fasest clock period 4/3 tCYC)
3) Corsecuive adomatic data canmunication (1 to 256 hits)

e SIO1: 8 bitasynchonous/synchronouserial interface
ModeO: Synchronous8 bit seial 10 (2-wire or 3-wire, ransmit clock 2to 512 tCYC)
Mode 1: Asynchronows seral 10 (half dupex, 8 data bits, 1 stophbit, baud rate 8 t02048tCY C)
Mode2: Bus mode 1(start bit, 8 dat bits, transnit clock 2 to 512 tCYC)
Mode3: Bus mode 2(start detecion, 8 data bits, sbp detction)

BUART
o Full duplex
o 1 stophit (2-bit in continuous data trarsmissian)
® Built-in baudrategeneratar

BAD Converter
e 8-bit x 9-channeb

EPWM
* Multifrequency 2-bit PWM x 1-channebk

ERenote Control Receiver @uit (shaing pins with P73,INT3, and TOIN)
* Noiserejection function (ndse regctionfilter’'s time constart can ke sekectedfrom 1/32/128 tCYC)

EWatchdog Timer
o Watchdogtimer carproduce irterrug or system reset.
o Watchdogtimer has two types.
Use an exernal RC grcuit
Use he microcontoller’ s bastimer

EClock Output Function
1) Able to output sekeciedoscilation clock 1/1, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64 assystem clock.
2) Able to ouput oscillation clock of sub clock

Hinterrugds
¢ 20souces, 10vectoraddresses
1) Threepriority (low, high ard highest) multiple interrupts are suported During interrupt handing, an eqal or
lower griority interrug request is pstpmed.
2) If interrupt requests o two or more vecbr addessecair atonce the highea priority interrupt takes
preceance. In the case of el priority levels, tte vector withthe lowestaddres takerecalence.

No. Vector Address Level Interrupt Source
1 00003H XorL INTO
2 0000BH XorlL INT1
3 00013H HorL INT2/TOL
4 0001BH HorlL INT3/base timer
5 00023H HorL TOH
6 0002BH HorL TI1L/T1H
7 00033H HorlL SIO0/UART1 receive
8 0003BH HorlL SIO1/UART-send
9 00043H HorlL ADC/T6/T7
10 0004BH HorL Port 0/T4/T5/PWM

o Priority levelsX > H > L
e For equal priority levels, vecta with lowed addess takespre@dence

No.A06533/21
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LC87F7032A

B Subroutine Stackevels
¢ 512levels maxmum (the stackis allccatedin RAM)

EHigh-speed Mutiplication/Division Instructians

o 16-bits x 8-bits (5 tCYC executian time)
o 24-hits x 16-bits (12tCYC execution time)
e 16-hits + 8-bits (8 tCYC edecutian time)

o 24-hits + 16-bits (12tCYC execuion time)

BOscillation Circuits
o On-chip RC cscillation for systen clock use.
¢ CFoscillation (4AMHz) for systen clock use. (K built in, Rd exterral)
o Crystal acillation (32.768kHz) low speedsysten clock use. (R built in, Rd exterral)
e On-chip frequency variable RC cscillation circuit for systen clock use.

mSystemClock Divider Function
e | ow power consumption operation is available
o Minimum instruction cycle tira (750ns,1.5us, 3.Qus, 6.Qus, 121s, 241s, 481s, 961s, 1921s can be witched
by program (whenusing 4MHz main clock)

EStandly Function
e HALT mode:
HALT mode is usedto reduce paver corsumption. During the HALT mode, pra@ram execution is stoppedbut
peripheal circuits ke operaing (sorre pars d seial tranger operaton sbp.)
1) Oscillation circuits are no stopped automatically.
2) Releasedby the systenreset o interrugs.
¢ HOLD mode
HOLD modeis usel to reduce power consunption. Program execuion and peripheal circuits arestopped.
1) CF, RC ancrystal cscillation circuits stop atomatically.
2) Releasedy anyof the following conditions.
(1) Low lewel input to thereset jn
(2) Specified level input o one of INTO, INTZ, INT2.
(3) Port O interrupt
¢ X'tal HOLD mode
X'tal HOLD modeis usedto reducepower conaumption. Programexecuion is sopped
All peripheralcircuits excepthe b&e tirmer are stopped.
1) CF ard RCoscillation circuits stopautomatically.
2) Crystal oscllator opaation is kept in its state atHOLD mode ncepton.
3) Releasedy anyof the following conditions
(1) Low lewe input to thereset pn
(2) Specified level input © one of INTO, INT1, INT2.
(3) Port O interrupt
(4) Basetimer interupt

BROM Corred Function
¢ ROM correctprogramis execued by cheding the program coungr.
¢ ROM correctprogram area:128byte

BOn-chip Debugger Furction
¢ Sdtwaredebug is awailade on the targetboard

WPackage Fam
e TQFP64)(7x7) :Lead-free type
¢ QIPAE(14<14) :Lead-fre type

EDevelopment Tool
e On-chip Debugger. TCB87 TypeB+LC87F7032A

No0.A06534/21
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LC87F7032A

BFlashROM Pragramming boads

Package Programming Boards
TQFP64J(7x7) W87F70256TQ7
QIPB4E(14x14) W87F70256Q

Package Dimensions
unit : mm (typ)
3289
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SANYO : QIP64E(14X14)
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LC87F7032A

Pin Assignment

8S

6S

(O] A) m—

TTS

¢TSS

€IS

VTS

STS ]
00d/9TS
TOd/LTS
20d/8TS ——
€0d/6TS ]
¥0d/0ZS —]
SOd/TZS —]
X1/90d/22S ——
Xd/L0d/€CS —]

[CHTo IS
mmMmmm

o I~
mm

6€

8y

32— §7
30 —3 S5
29— S4
28 —3 S3
27 [/ Ss2
26— S1

31— S6

25 —3 SO

LC87F7032A

24 —3 COM3
23 /3 COM2
22 —3 coM1l
21 /3 COMO
20— v3

19 /3 v2
18— v1

O

17 /3 vDC

Gl

ANMNMITOONW0O

RES —— 49
XT1— 50
XT2 — 51
VSS1 ] 52
CF1C——/] 53
CF2C—] 54
vDD1 ] 55

POO/ANO —— 56

PO1/AN1 — 57
P02/AN2 — 58
PO3/AN3 — 59
PO4/AN4 T——1 60
P05/DBGP0 — 61

P06/DBGP1 —— 62
P0O7/DBGP2 —— 63

PWM — 64

Top view

zdno

TdNo

HAMJTL/.1d
TAMCTL/9Td
TMOS/STd
TaS/TIS/vTd
TOS/ETd

0MOS/2td
09S/01S/TTd
00S/01d

ZSSA

2dan
8NV/NIOL/ELNI/ELd
INV/NIOL/ZLNIfZLd
9NV/dOHOL/TINI/T.d
SNV/dO101/0LNI/OLd

“Lead-free Type”
“Lead-fre Type”

SANYO: TQFP6AI(7x7)
SANYO: QIPB4E(14x14)

No.A06536/21
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LC87F7032A

System Block Diagram

Interrupt control

A 4

Stand-by control
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o
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SIO0

\ 4

A

SIo1

v

ROM Correct

Flash ROM

PC

Bus interface

\ 4

\ 4

A

Timer 0
(High-speed clock counter)

Port 0

Timer 1

A
\ 4

Port 1

Base timer

LCD controller

Port 7

INTOto 3

Noise rejection filter |~

Timer 4

ADC

Timer 5

UART

A

Timer 6

PWM

A

A4
A
A 4

Timer 7

A

A\ 4

ACC

A 4

A

B register

C register

ALU

RN}

PSW

A

RAR

RAM

A 4

Stack pointer

A

Watchdog timer

On-chip debugger
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LC87F7032A

Pin Description

Downloaded fronDatasheet.su

Pin name 110 Function Option
Vssl,Vgs2 - * Power supply (-) No
Vpbpl.Vpp2 - » Power supply (+) No
VvDC - « Power supply (+) No
CUP1,CUP2 - « Capacitor connecting terminals for step-up/step-down No
PWM 110 * PWM input/output port No
PORTO 110 « 8bit input/output port Yes
P00 to PO7 « Data direction programmable in nibble units

« Use of pull-up resistor can be specified in nibble units
« Input for HOLD release
« Input for port 0 interrupt
« Input for AD Converter: ANO(POO) to AN4(P04)
» On chip debugger terminal (P05, P06, P07)
PORT1 110 « 8bit input/output port Yes
P10 to P17 « Data direction programmable for each bit
« Use of pull-up resistor can be specified for each bit individually
« Other pin functions
P10 SIOO0 data output
P11 SIOO0 data input or bus input/output
P12 SIOO0 clock input/output
P13 SIO1 data output
P14 SIO1 data input or bus input/output
P15 SIO1 clock input/output
P16: Timer 1 PWML output
P17: Timer 1 PWMH output/buzzer output
PORT7 110 « 4bit Input/output port No
P70 to P73 « Data direction can be specified for each bit
 Use of pull-up resistor can be specified for each bit individually
« Input for AD Converter (AN5 to AN8)
« Other functions
P70: INTO input/HOLD release input/timerOL capture input/output for watchdog timer/AN5S
P71: INT1 input/HOLD release input/timerOH capture input/AN6
P72: INT2 input/HOLD release input/timer 0 event input/timerOL capture input/AN7
P73: INT3 input (noise rejection filter attached)/timer 0 event input/timerOH capture input/AN8
« Interrupt detection selection
. . Rising and
Rising Falling N H level L level
falling
INTO enable enable disable enable enable
INT1 enable enable disable enable enable
INT2 enable enable enable disable disable
INT3 enable enable enable disable disable
S0 to S15 o « Segment output for LCD No
S16/PCO to 110 * Segment output for LCD No
S23/PC7 « Can be used as general purpose input/output port (PC)
« UART terminal (S22, S23)
COMO to (@] « Common output for LCD No
COM3
V1to V3 110 « LCD output bias power supply No
RES | * Reset terminal No
XT1 | « Input for 32.768kHz crystal oscillation No
» When not in use, connect to Vppl
XT2 110 * Output for 32.768kHz crystal oscillation No
« When not in use, set to oscillation mode and leave open
CF1 « Input terminal for ceramic oscillator No
* When not in use, connect to Vpp1
CF2 (0] « Output terminal for ceramic oscillator No
* When not in use, leave open
No.A06538/21



LC87F7032A

Port Output Configuration
Part form ard pull-up resiste options are shan in the fdlowing tale.
Portstatus can bereadeven whenport is setto outputmode.

Terminal Option applies to: Options Output Form Pull-up resistor
P00 to PO7 each bit 1 CMOS Programmable
(Note 1)

2 Nch-open drain None
P10 to P17 each bit 1 CMOS Programmable

2 Nch-open drain Programmable
P70 - None Nch-open drain Programmable
P71to P73 - None CMOS Programmable
S16(PCO0) to each bit 1 CMOS None
S23(PC7) 2 P-ch Open Drain

3 N-ch Open Drain

Note 1: Attachmen of PatO programmable pull-up resistas is corrollable innibble units (PO0to 03 P04 to 07).

* 1: Conrectas foll ows to reducenocise on Vpp.
Vssl end Vs must be onrecied bgether andgrounded

* 2: The power sipply for the internal memory isVppl. Vppl and Vpp2 ae used ashe powe supply for ports.
When Vpp1l and Vpp2 arenot badked up, the port level doesnot bemme “H” evenif the port latchis in the “H”
level. Therefore, wenVppl andVpp2 are no backedup ard the port latch is “H” level, the port level is
unstdle in theHOLD mode and thebad up time becones shorte because théntough current runfom Vpp to
GND in theinputbuffer.
If VpD1 and Vpp2 are nad backedup, output “L” by the programor pull the port to“L” by the exernal circit in
the HOLD mode ® that theport level beomes “L” level andunnecessgy currentconsumption is prevenied.

Back up capacitors ~ LSI1

r—>
Power % %

supply

Vpp1l

1 VDD2

Vi

| V2
V3 CUP1

VDG cupz2| ]

Hh H HH HRHH HH

Vssl Vsg2

=

No.A06539/21
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LC87F7032A

Absolute Maximum Ratings at Ta = 25°C, $Sl = VS = 0V

. » Specification
Parameter Symbol Pins Conditions
VpplV] min typ max unit
Supply voltage Vpp max Vpbpl.Vpp2,V2 Vppl=Vpp2=V2 -0.3 +4.6
Supply voltage VLCD V1 -0.3 1/2Vpp
For LCD V2 -0.3 VDD
v3 0.3 32vpp | Vv
Input voltage \ XT1,CF1, RES .03 Vpp+0.3
Input/Output voltage Vio(1 «Ports0, 1,7
putbutp 9 o) -0.3 Vpp*0.3
« Port C, PWM
| Peakoutput IOPH(1) Ports 0, 1, 7, C, * CMOS output selected
E current PWM « Current at each pin -4
3
2| Total output ZIOAH(1) Port 7, PWM Total of all pins 10
§ current
g SI0AH(2) | Porto Total of all pins 25
= ZIOAH(3) Port 1 Total of all pins 25
T
ZI0AH(4) Port C Total of all pins -15 mA
= Peak output I0PL(1) Ports 02 to 07 Current at each pin 6
21| current Ports 1, 7, C, PWM
=
; I0PL(2) Ports 00, 01 Current at each pin 15
%’ Total output ZIOAL(1) Port 7, PWM Total of all pins 10
g | current SIOAL(2) Port 0 Total of all pins 35
[}
_% TIOAL(3) Port 1 Total of all pins 25
- SIOAL(4) Port C Total of all pins 15
Allowable power Pd max TQFP64J(7x7) Ta=-20 to +70°C 185
- mw
dissipation QIP64E(14 x14) 410
Operating ambient Topr
perating P 20 +70
temperature oc
Storage ambient Tstg
-55 +125
temperature
No0.A065310/21

Downloaded fronDatasheet.su



LC87F7032A

Recommended Operating Range at Ta = -20°C to +70°C, §sL = VS = 0V

Specification
Parameter Symbol Pins Conditions
VbplV] min typ max unit
Operating Vpp(1) Vppl=Vpp2=V2 0.75us<tCYC<200us 3.0 3.6
supply voltage Vpp(2) 0.75us<tCYC<200us
) 24 3.6
range expect on-board write
Supply voltage VHD Vppl Keep RAM and register data in
range in hold HOLD mode. 2.2 3.6
mode
Input high ViH(1) *Ports 1, 71to 73 Output disable
0.3Vpp
voltage * Port 70 241036 g VbD
input/interrupt )
ViH(2 *Ports 0, C Output disable 0.3V
IH) P 241036 oo VoD
* PWM +0.7
N \%
ViH(3) Port 70 Output disable
. 241t03.6 0.9Vpp Vpbp
Watchdog timer
ViH@4) XT1, CF1, RES 241036 | 0.75Vpp Vbp
Input low VL) *Ports 1,71to 73 Output disable
Voltage  Port 70 24103.6 Vss 0.2Vpp
input/interrupt
ViL(2) *Ports 0, C Output disable 241036 v 02V,
« PWM : . SS VDD
VL3 Port 70 Output disable 0.8V
e _ P 241036 Vss oD
Watchdog timer -1.0
ViL@) XT1, CF1, RES 241036 Vss 0.25Vpp
Operation tCYC
. 24t03.6 0.75 200 us
cycle time
External FEXCF(1) CF1 « CF2 open 2.41t03.6 0.1 4
system clock « system clock divider: 1/1
frequency « external clock DUTY=50+5% 241036 01 8 MH
Z
Oscillation FmCF CF1, CF2 4MHz ceramic resonator
frequency oscillation 2.4t03.6 4
range See Fig. 1.
(Note2-1) FmRC RC oscillation target: - .
Vpp=3.00V, Ta=25°C 41t03.6 0.3 0.5 0.
FsX'tal XT1, XT2 32.768kHz crystal resonator KHz
oscillation 241036 32.768
See Fig. 2.
Note 2-1 The parts value of oscillation circuit is shown intade 1andtale 2
No0.A065311/21
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LC87F7032A

Electrical Characteristics at Ta = -20°C to +70°C, §<1 = Vs2= 0V

Specification

Parameter Symbol Pins Conditions
VbbIV] min typ max unit
High level input (1) *Ports0,1,7 « Output disabled
current * Port C, PWM * Pull-up resister OFF.
+RES *VIN=VDD 241036 1
(Including OFF state leak current
of the output Tr.)
(2 XT1, XT2 When configured as an input port
H@) 9 putp 241036 1
VIN=VDD
NH(3) CF1 VIN=VDD 2.4103.6 8
A
Low level input L@ *Ports0,1,7 « Output disabled K
current « Port C, PWM « Pull-up resister OFF.
+RES *VIN=Vss 241036 -1
(Including OFF state leak current
of the output Tr.)
I (2 XT1, XT2 When configured as an input port
L@ _ 9 putp 2.4103.6 -1
VIN=Vss
L) CF1 VIN=VssS 2.4103.6 -8
High level output VoH(1) Ports 0, 1,7 loy=-0.4mA 301036 Vpp
.0to 3.
voltage CMOS -0.4
V, 2 output option lon=-0.2mA V|
OH() put op OH 24103.6 DD
-0.4
V 3 Port C loH=-0.1mA V|
OHE®) OH 541036 DD
-0.4
V 4 PWM loH=-1.6mA V|
OH(4) OH 301036 DD
-0.4
loH=-0.8mA V|
OH 241036 D
-0.4
Low level output VoL@) Ports 0, 1, 7,PWM loL=1.6mA 3.0t0 3.6 0.4 v
voltage VoL(2) IoL=0.8mA 2.410356 0.4
VoL@®) P00, PO1 10L=5.0mA 3.0t03.6 0.4
VoL@ loL=2.5mA 241036 0.4
VoL(5) Port C loL=0.1mA 2.4103.6 0.4
LCD output voltage VODLS SO0 to S23 Io=0mA
regulation V1,V2,V3 2.410 3.6 0 +0.2
LCD level output
VODLC COMO to COM3 10=0mA
V1,V2,V3 2.41t03.6 0 0.2
LCD level output
Resistance of Rpu *Ports0,1,7 VoH=0.9V,
P OH2-=YDD 241036 25 50 200 | ko
pull-up MOS Tr.
Hysterisis voltage VHYS(1) *Ports 1,7 241036 0.1V v
.RES 4103 VDD
Pin capacitance CP All pins * All other terminals connected to
Vgs.
SS 2.4103.6 10 pF
« f=1MHz
* Ta=25°C
No0.A065312/21
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LC87F7032A

Serial I/O Characteristics at Ta = -20°C to +70°C, §<1 = V2= 0V
1. SIOO Serial I/O Characteristics (Note 4-1-1)

. " Specification
Parameter Symbol Pin/Remarks Conditions
Vpp min typ max unit
Frequency tSCK(1) SCKO(P12) See Fig. 6. 9
Low level tSCKL(1) 1
% pulse width
o .
< | High level tSCKH(1
S '? eV‘Zth @ 241036 1
ulse wi
g|"P . — tcyc
tSCKHA(1) « Continuous data transmission/
reception mode 4
—é * See Fig. 6.
S (Note 4-1-2)
-g Frequency tSCK(2) SCKO(P12) * CMOS output selected 43
n * See Fig. 6.
Low level tSCKL(2)
S| pulse width 12
é ’:i h level SCKH(2 e
o | Tgnieve t @ 24103.6 112
% pulse width
o tSCKHA(2) « Continuous data transmission/
) tSCKH(2)
reception mode tSCKH(2)
+(10/3) | tCYC
* CMOS output selected +2tCYC cve
* See Fig. 6.
Data setup time tsDI(1) SBO(P11), » Must be specified with respect to
*g_ SIo(P11) rising edge of SIOCLK. 2.41t03.6 0.03
£ * See Fig. 6.
£ | Data hold time thDI(1)
n 2.4103.6 0.03
Output tdDO(1) SO0(P10), « Continuous data transmission/ wayeve
% delay time SBO(P11) reception mode 2410 3.6 +0.05
2 (Note 4-1-3) ) us
- E_ tdD0(2) « Synchronous 8-bit mode
S| 1CYC
= (Note 4-1-3) 2.410 3.6
] +0.05
T ]
3| x tdDO(3) (Note 4-1-3)
(=]
© (u3)eyc
5 2410 3.6
=5 +0.05
>
(]

Note 4-1-1: Thesespecii caionsare theoretical values Add margin degperding m its use.

Note 4-1-2: To useseral-clock-input in continuous transirec mode, aitme from SIORUN being setwhenseral clock is
"H" to the first negaive elgeof the seial clock must be bnge thantSCKHA .

Note 4-1-3: Mustbe pecified with respecto falling edge of SIOCLK. Mustbe pecified asthe ime o the beghning of
outputstate changein opendrain output mode.See Fj. 6.

No0.A0653413/21
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2. SI01 Serial /0 Characteristics (Note 4-2-1)

. . Specification
Parameter Symbol Pin/Remarks Conditions
VbD min typ max unit
Frequency tSCK(3) SCK1(P15) See Fig. 6. )
X
3
S | Low level tSCKL(3)
3| pulse width 241036 !
g M tcve
—é ~ | High level tSCKH(3) 1
S pulse width
-% Frequency tSCK(4) SCK1(P15) « CMOS output selected )
v § « See Fig. 6.
S| Low level tSCKL(4)
5 ) 2.4103.6 12
S| pulse width
S tSCK
O | High level tSCKH(4) 2
pulse width
Data setup time tsDI(2) SB1(P14), * Must be specified with respect to
‘g_ SI1(P14) rising edge of SIOCLK. 2.4103.6 0.03
£ « See Fig. 6.
£ | Data hold time thDI(2)
@ 241036 0.03
Output delay tdDO(4) SO1(P13), « Must be specified with respect to us
5 time SB1(P14) falling edge of SIOCLK.
I= * Must be specified as the time to
3 - (3)tcYe
= the beginning of output state 2.41t03.6 +0.05
E change in open drain output ’
mode.
« See Fig. 6.

Note 4-2-1: Thesespecfi caionsare theoretical values Add margin deperding m its use.

Pulse Input Conditions at Ta = -20°C to +70°C, §sl = Vs2= 0V

Specification
Parameter Symbol Pins Conditions
VpplV] min typ max unit
High/low tPIH(1) INTO(P70), « Condition that interrupt is accepted
level pulse tPIL(1) INT1(P71), « Condition that event input to timer O is | 2.4to0 3.6 1
width INT2(P72) accepted
tPIH(2) INT3(P73) « Condition that interrupt is accepted
tPIL(2) (Noise rejection ratio is 1/1.) « Condition that event input to timer O is | 2.4to0 3.6 2
accepted
tCYC
tPIH(3) INT3(P73) « Condition that interrupt is accepted
tPIL(3) (Noise rejection ratio is « Condition that event input to timer O is | 2.4t0 3.6 64
1/32.) accepted
tPIH(4) INT3(P73) « Condition that interrupt is accepted
tPIL(4) (Noise rejection ratio is « Condition that event input to timer O is 2.4103.6 256
1/128.) accepted
tPIL(6) RES « Condition that reset is accepted 2.4t0 3.6 200 us
No0.A065314/21
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AD Converter Characteristics

at Ta = -20°Qo +70°C, \&4l = V2= OV

Specification
Parameter Symbol Pin/Remarks Conditions
VpplV] min. typ. max. unit
Resolution N ANO(P00) to 8 bit
Absolute ET AN4(P04), (Note 6-1)
accuracy AN5(P70) to 15 | LSB
Conversion tCAD AN8(P73) AD conversion time=32xtCYC 24 320
time (When ADCR2=0) (Note 6-2) (tCyC= (tCyC=
0.75us) 10us) s
AD conversion time 64xtCYC 48 640
(When ADCR2=1) (Note 6-2) (tCyc= (tcyc=
0.75us) 10us)
Analog input VAIN
voltage range Vss VoD v
Analog port IAINH VAIN=Vpp 1
input current JAINL VAIN=Vgg 1 HA

Note 6-1 The quantization error ¢1/2 LSB) is excluded from the abslute accuracy vale.
Note 6-2: The conversiontime refersa the interval from the time the instructio for staring the caverter is issed till
the canplete digtal value caresponling to the araloginput value is lcadedin the required register.

Consumption Current Characteristics at Ta=-20°C to +70°C, %Sl = Vs2=0V

Parameter

Symbol

Pins

Conditions

Specification

VpplV] min

typ max

unit

Normal mode
consumption
current

(Note 7-1)

IDDOP(1)

Vppl=
Vpp2=
V2

IDDOP(2)

* FMCF=4MHz ceramic resonator oscillation
* FmX'tal=32.768kHz crystal oscillation

« System clock: CF 4MHz oscillation

« Internal RC oscillation stopped.

« Divider: 1/1

2.41t03.6

1.7 4.2

IDDOP(3)

* FMCF=1MHz ceramic resonator oscillation
* FmX'tal=32.768kHz crystal oscillation

« System clock: CF 1MHz oscillation

« Internal RC oscillation stopped.

« Divider: 1/1

2.4103.6

0.6 14

IDDOP(4)

* FMCF=0Hz (No oscillation)

* FmX'tal=32.768kHz crystal oscillation
« System clock: RC oscillation

« Divider: 1/1

2.4103.6

0.4 0.9

IDDOP(5)

*« FMCF=0Hz (No oscillation)

* FmX'tal=32.768kHz crystal oscillation
« System clock: RC oscillation

« Divider: 1/2

2.4103.6

0.3 0.6

mA

IDDOP(6)

* FMCF=0Hz (No oscillation)

* FmX'tal=32.768kHz crystal oscillation
« System clock: variable

RC oscillation 1IMHz

« Divider: 1/1

2.41t03.6

20 59

* FMCF=0Hz (No oscillation)

* FmX'tal=32.768kHz crystal oscillation
« System clock: 32.768kHz

« Internal RC oscillation stopped.

« Divider: 1/2

2.410 3.6

15 45

Note 7-1: The currerts through the ouput trarsistors ard the pli-up MOS trarsisbrs ae ignored.

Continued o nextpage.
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Continuedrom preceding page.

Specification

Parameter Symbol Pins Conditions
VpplV] min typ max unit

HALT mode IDDHALT(1) Vppl= HALT mode

consumption Vpp2=V2 * FMCF=4MHz Ceramic resonator oscillation
current * FmX'tal=32.768kHz crystal oscillation
(Note 7-1) « System clock: CF 4MHz oscillation

« Internal RC oscillation stopped.

« Divider: 1/1

IDDHALT(2) HALT mode

* FMCF=1MHz Ceramic resonator oscillation
* FmX'tal=32.768kHz crystal oscillation

« System clock:CF 1MHz oscillation

« Internal RC oscillation stopped.

« Divider: 1/1

IDDHALT(3) HALT mode

* FMCF=0Hz(Oscillation stop)

* FmX'tal=32.768kHz crystal oscillation 2.4103.6 0.20 0.5
« System clock: RC oscillation
« Divider: 1/1

IDDHALT(4) HALT mode

* FMCF=0Hz(Oscillation stop)
* FmX'tal=32.768kHz crystal oscillation 2.41t03.6 0.16 0.4
« System clock: RC oscillation
« Divider: 1/2

2.410 3.6 0.8 21

2.4103.6 0.3 14

mA

IDDHALT(5) HALT mode

* FMCF=0Hz(Oscillation stop)
* FmX'tal=32.768kHz crystal oscillation 2.4103.6 7.5 32
« System clock: variable RC oscillation 1IMHz
« Divider: 1/1

IDDHALT(6) HALT mode

* FMCF=0Hz(Oscillation stop)

* FmX'tal=32.768kHz crystal oscillation

« System clock: 32.768kHz

« Internal RC oscillation stopped. A
« Divider: 1/2
HOLD mode IDDHOLD(1) HOLD mode
consumption * CF1=Vpp or open 2.4103.6 0.03 10
current (when using external clock)
Timer HOLD IDDHOLD(2) Date/time clock

mode HOLD mode

consumption * CF1=Vpp or open 2.4103.6 3.8 24
current (when using external clock)

* FmX'tal=32.768kHz crystal oscillation
Note 7-1: The currerts through the ouput trarsistors ard the pli-up MOS trarsisbrs ae ignored.

2.4103.6 55 27

No0.A0653416/21
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F-ROM Programming Characteristics at Ta = +10°C to +55°C, §<l = Vs= 0V

. " Specification
Parameter Symbol Pin/Remarks Conditions
VpplV] min typ max unit
Onboard IDDFW(1) Vppl « 128-byte programming
programming « Erasing current included 3.0t0 3.6 15 40 mA
current
Programming tFW(1) * 128-byte programming
time « Erasing current included
) ) ) 3.0t03.6 20 40 ms
« Time for setting up 128-byte data is
excluded.

UART (Full Duplex) Operating Conditions at Ta = +20°C to +70°C, §<sl = V2= 0V

Specification
Parameter Symbol Pin/Remarks Conditions
VDD|V] min. typ. max. unit
Transfer rate UBR UTX(S22),
2.4103.6 16/3 8192/3 tCYC
URX(S23)

Datalengh: 7, 8, and9 hts (LSB first)
Stap hits: 1 bit (2-bit in continuous data transmission)
Parity bts:  None

Exanple of8-bit Data Transmisson Mode Pracessing (Transiit Data=55H)

Start bit Stop bit
Start of ) ) End of
transmission | Transmit data (LSB first) | transmission
\A ' [ A
UBR
Exanple of 8-bit Data Regation ModeProcessing (Reog Data=55H)
Start bit Stop bit
Start of Receive data (LSB first) End of
reception L | reception
4444444444444444 v '\ I v EE—
UBR
No.A065317/21
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Main System Clock Oscillation Circuit Characteristics
The characteristics irthe talde kellow is basedon the following corditions:
Use he standad evabiationboard SANY O has povided.

Use he peripheral peswith indicated vale externally.
The peripheral parts value is a recommerded value of oscillator manufacturer

Tale 1. Main systen clock oscillation circuit characteristics sing ceranic resaator

L Operating Oscillation
Circuit parameters o

i supply voltage stabilizing time
Frequency Manufacturer Type Oscillator Notes

C1 Cc2 Rd1 range typ max

[bF] | [pF] (€] v [ms] [ms]
SMD CSTCR4M00G53-R0O (15) (15) 1k 2.410 3.6 0.2 0.6 Built in

4.00MHz Murata

Lead CSTLS4M00G53-B0 (15) (15) 2.2k 2.4103.6 0.2 0.6 C1,C2

The oscillation stalilizing time is aperiod until the cscillation becomes stalte after \Hp becmes higher than
minimum opesting votage. SeeFig. 4.

Subsystem Clock Oscillator Circuit Characteristics
The characteristics irthe talde tellow is basedon the following corditions:
Use he standed evalationboard SANY O has povided.
Use e peripheral peis with indicated vale externally.
The peripheral parts value is a recommerded value of oscillator manufacturer

Tabe 2 Sulsystan Clock Oscillation Circuit Characteristics Usin@rystal Oscillato

L Operating Oscillation
Circuit Constant I "
i supply Stabilization Time
Frequency Manufacturer Oscillator Notes
C3 C4 Rf Rd2 voltage range typ max
[pF] [pF] Q] Q] M [s] [s]
Applicable
32.768kHz Epson Toyocom MC-146 3 3 Open 0 2410 3.6 1 3
CL value=7.0pF

The oscillation stalilizing time is aperiod until the cscillation becomes stalte after executirg the instruction which
starts tle subclock oscillation or afterreleasng the HOLD mode. (See Fig. 4.)

Note: Shce he circuitpattern &ects the oscillation freyuency, placethe oscillation-relatd pats as close tdie
oscillation pins as mssble withthe shortestpossidde patternlength.

CF1 CF2 XT1 XT2
Rd1 A
Rf
° D Rd2
CF "—‘ D
cl—— c2 c3 —/— c4
il & y
Figure 1 Ceramic OscillatoCircuit Figure 2 Crystal Oscillato Circuit

Figure 3 AC Timing Measuement Point

No0.A0653418/21
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VDD
Power supply Vpp limit

ov
4— Resettime —»

RES

Internal RC
Resonator oscillation

‘«— tmsCF

:

\ 4

< tmsX'tal »
XT1, XT2 W\A/\
Operating mode Unfixed Reset Instruction execution mode

Reset Tine ard Oscillation Stahlizing Time

HOLD reset signal W'tgzll‘;:iw HOLD reset signal VALID
Internal RC
Resonator oscillation uuuuuuyd
'¢— tmsCF ——
CF1, CF2
< tmsX'tal — !
XT1, XT2
Operation mode HOLD HALT

HOLD Release Sigal andOscillation Stable Time

Figure 4Oscillation Stahlizing Time
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* VbD
£ RRES Note:
Select Resard RREsValue to asgre thatat least 200s

RES ° reset tine is generatedafter the \Hp bemmes higha than
the minimum operatingvoltage.

—_— CRES

Figure 5ResetCircuit

DATAIN: :>< DIO >< DI >< DI2 >< DI3 >< DI4 >< DIS >< DI6 >< DI7 >< DI8 ><:
DATAOUT: :>< DOO>< DO1 >< DO2 >< DO3 >< DO4 >< DOS5 >< D06 >< DO7 >< DO8 ><:

Data RAM
_____ '4— transmission period —»
T T e (S100 only)
A «—— tSCK oy T >
«—— tSCKL —>pe—— ISCKH !
SIOCLK:
4_ tsDI _lq thDI ,
DATAIN: >< ><
tdDO; | i
‘«—>! '

DATAOUT: >< ><

— DataRAM 3
________________________ transmission period ‘<

_______________________________ (SIO0 only)
i A
«—— tSCKL »ie tSCKHA —p!

SIOCLK: \
DATAIN: >< ><

tdDO

DATAOUT:

X

Figure 6 Seml Inpu/Output WaveForm

+—— tPIL —>¢— tPH —»

Figure 7 Puse Input Timing GCondtion
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B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

M Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

W Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of February, 2007. Specifications and information herein are subject
to change without notice.
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